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Reference

Key Features

e Industry standard Quarter-brick

57.9x36.8 x 11.6 mm (2.28 x 1.45 x 0.46 in.)
High efficiency, typ. 96 % at half load, 12 Vout
+/- 2% output voltage tolerance band

1500 Vdc input to output isolation

1.1 million hours MTBF

Optional baseplate

1ISO 9001/14001 certified supplier

PMBus Revision 1.1 compliant
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Power Management

ogra : able Build (et;eGu‘ ent-Share
Configurable soft start/stop
Precision delay and ramp-up
Voltage sequencing and margining
Voltage/current/temperature monitoring Pm
Configurable output voltage
Power good
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Safety Approvals Design for Environment

IS
@S ®

RoHS /

Meets requirements in high-
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temperature lead-free soldering processes.

=
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Technical-Specification 2
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Reliabili
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BMR4530000/001 12 V/-33-A-396- W Eri Power Modules-currently usesTelcordia- SR332-
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f _C: t b i ith-base-plate-option.
Note-2:) otion-onl ilable-on-8-1-13.2\out
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General Information

Ordering Information
BMR 453 n, n, n,n,/n,n,n,

Mechanical pin option ——,
Mechanical option

Sequence number additional variant
Configuration file

Number Description

BMR453 Default

ny 0 = Standard pin length 5.33 mm
2 = Lead length 3.69 mm (cut
3 = Lead length 4.57 mm (cut
4 = Lead length 2.79 mm (cut
5 = Lead length 2.79 mm stand off 6.7mm

ny 0 = Open frame
1 = Baseplate

N3 Ny 00 = With digital interface
01 = Without digital interface

001 = 12V Default configuration variant
002 = 9V Default configuration variant

S an example an open frame, 3.69 MM pin len:
configuration variant 002 would be BMR4532000/002.

igital Interface wi

Reliability

The Mean Time Between Failure (MTBF) is calculated at full
output power and an operating ambient temperature (T,) of
+40°C, which is a typical condition in Information and
Communication Technology (ICT) equipment. Different
methods could be used to calculate the predicted MTBF
and failure rate which may give different results. Ericsson
Power Modules currently uses Telcordia SR332.

Predicted MTBF for the series is:
- 1.1 million hours according to Telcordia SR332, issue
1, Black box technique.

Telcordia SR332 is a commonly used standard method
intended for reliability calculations in ICT equipment. The
parts count procedure used in this method was originally
modelled on the methods from MIL-HDBK-217F, Reliability
Predictions of Electronic Equipment. It assumes that no
reliability data is available on the actual units and devices
for which the predictions are to be made, i.e. all predictions
are based on generic reliability parameters.

Compatibility with RoHS requirements

The products are compatible with the relevant clauses and
requirements of the RoHS directive 2002/95/EC and have a

maximum concentration value of 0.1% by weight in
homogeneous materials for lead, mercury, hexavalent
chromium, PBB and PBDE and of 0.01% by weight in
homogeneous materials for cadmium.

Exemptions in the RoHS directive utilized in Ericsson

Power Modules products include:

- Lead in high melting temperature type solder (used to
solder the die in semiconductor packages)

- Lead in glass of electronics components and in
electronic ceramic parts (e.q. fill material in chi
resistors)

- Lead as an alloying element in copper alloy containing
up to 4% lead by weight (used in connection pins

made of Brass)

Quality Statement

The products are designed and manufactured in an
industrial environment where quality systems and methods
like ISO 9000, 60 (sigma), and SPC are intensively in use to
boost the continuous improvements strategy. Infant
mortality or early failures in the products are screened out
and they are subjected to an ATE-based final test.
Conservative design rules, design reviews and product

qualifications, plus the high competence of an engaged
work force, contribute to the high quality of our products.

Warranty

Warranty period and conditions are defined in Ericsson
AB'’s General Terms and Conditions of Sale. Ericsson AB
does not make any other warranties, expressed or implied
including any warranty of merchantability, effects of
product configurations made by customers or fitness for a
particular purpose.

© Ericsson AB 2008

The information and specifications in this technical
specification is believed to be correct at the time of
publication. However, no liability is accepted for
inaccuracies, printing errors or for any consequences
thereof. Ericsson AB reserves the right to change the
contents of this technical specification at any time without
prior notice.

DELTA ELECTRONICS EX. 1026
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General information
Ericsson Power Modules DC/DC converters and DC/DC

regulators are designed in accordance with safety
standards IEC/EN/UL60950, Safety of Information

Technology Equipment.

IEC/EN/UL60950 contains requirements to prevent injury
or damage due to the following hazards:

e Electrical shock
e Energy hazards
o Fire

e Mechanical and heat hazards
¢ Radiation hazards

e Chemical hazards

On-board DC-DC converters and DC/DC regulators are
defined as component power supplies. As components
they cannot fully comply with the provisions of any Safety
requirements without “Conditions of Acceptability”.
Clearance between conductors and between conductive
parts of the component power supply and conductors on
the board in the final product must meet the applicable
Safety requirements. Certain conditions of acceptability
apply for component power supplies with limited stand-off
(see Mechanical Information for further information). It is
the responsibility of the installer to ensure that the final
product housing these components complies with the
requirements of all applicable Safety standards and
Directives for the final product.

Component power supplies for general use should comply
with the requirements in IEC60950, EN60950 and
UL60950 “Safety of information technology equipment”.
There are other more product related standards, e.qg.
IEEE802.3af “Ethernet LAN/MAN Data terminal equipment
power”, and ETS300132-2 “Power supply interface at the
input to telecommunications equipment; part 2: DC”, but

Isolated DC/DC converters

It is recommended that a slow blow fuse with a rating
twice the maximum input current per selected product be
used at the input of each DC/DC converter. If an input filter
is used in the circuit the fuse should be placed in front of
the input filter.

In the rare event of a component problem in the input filter
or in the DC/DC converter that imposes a short circuit on
the input source, this fuse will provide the following
functions:

e Isolate the faulty DC/DC converter from the input
power source so as not to affect the operation of
other parts of the system.

o Protect the distribution wiring from excessive
current and power loss thus preventing
hazardous overheating.

The galvanic isolation is verified in an electric strength test.
The test voltage (Viso) between input and output is

1500 Vdc or 2250 Vdc for 60 seconds (refer to Absolute
maximum ratings).

Leakage current is less than 1 YA at nominal input voltage.

24V DC systems

The input voltage to the DC/DC converter is SELV (Safety
Extra Low Voltage) and the output remains SELV under
normal and abnormal operating conditions.

48 and 60 V DC systems

If the input voltage to the DC/DC converter is 75 Vdc or
less, then the output remains SELV (Safety Extra Low
Voltage) under normal and abnormal operating conditions.

Single fault testing in the input power supply circuit should
be performed with the DC/DC converter connected to
demonstrate that the input voltage does not exceed

75 Vdc.

all of these standards are based on IEC/EN/UL60950 with
regards to safety.

Ericsson Power Modules DC/DC converters and DC/DC

If the input power source circuit is a DC power system, the
source may be treated as a TNV2 circuit and testing has
demonstrated compliance with SELV limits and isolation

requlators are UL60950 recognized and certified in
accordance with EN60950.

The flammability rating for all construction parts of the
products meets requirements for V-0 class material
according to IEC 60695-11-10.

The products should be installed in the end-use

equipment, in accordance with the requirements of the
ultimate application. Normally the output of the DC/DC
converter is considered as SELV (Safety Extra Low
Voltage) and the input source must be isolated by
minimum Double or Reinforced Insulation from the primary
circuit (AC mains) in accordance with IEC/EN/UL60950.

requirements equivalent to Basic Insulation in accordance
with IEC/EN/UL60950.

Non-isolated DC/DC regulators

The input voltage to the DC/DC regulator is SELV (Safety
Extra Low Voltage) and the output remains SELV under
normal and abnormal operating conditions.

DELTA ELECTRONICS EX. 1026
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Reference

Absolute Maximum Ratings

Characteristics min typ max Unit
TrerFps Operating Temperature (see Thermal Consideration section) -40 +125 oC
Ts Storage temperature -55 +125 oC
Vi Input voltage -0.5 +80 \%
Viso Isolation voltage (input to output test voltage), see note 1 1500 Vdc
Ve Input voltage transient (Tp 100 ms) 100 \Y
Vre Remote Control pin voltage -0.3 18 \%
V Logic SALERT, CTRL, SYNC, SCL, SDA, SA(0,1) -0.3 3.6 \

Stress in excess of Absolute Maximum Ratings may cause permanent damage. Absolute Maximum Ratings, sometimes referred to as no destruction limits, are
normally tested with one parameter at a time exceeding the limits of Output data or Electrical Characteristics. If exposed to stress above these limits, function and
performance may degrade in an unspecified manner.

Note 1: Isolation voltage (input/output to base-plate) max 750Vdc.

Fundamental Circuit Diagram

HN A

_ = . [ - +OUT

= il OuT

AN i

Auxillary-

Supply

3¢
RC
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Functional Description

FeiT,. = -40 to +90°C, V, = 36 to 75 V, sense pins connected to output pins unless otherwise specified under Conditions.

Typical values given at: Fe1T,..= +250C, V= 53 V, max | , unless otherwise specified under Conditions

Configuration File: 190 10-CDA 102 935/001 rev BB

PMBus monitoring-aceuracy

VIN_READ, 0x88h Iaput-veltageAccuracy -3 +0.4 3 %
vs Vi
VOUT_READ, 0x8Bh | Output- V=53V -1.0 -0.3 1.0 %
voltageAccuracy vs Vo
IOUT_READ. 0x8Ch Output- V=53V, 50-100% of max lo -6 -1.04 6 %
currentAccuracy vs |y
IOUT_READ. 0x8Ch Output- V=53V, 10% of max lo -6:720 - 0720 A%
eurrentAccuracy vs lo
TEMP_READ Temperature - 5 °c
Fault Protection Characteristics
Factory default - 33 - \%
input Under Voltage Setpoint accuracy -3 - 3 %
Lockout, Factory default - 1.8 - \%
Lo Hysteresis Configurable via PMBus of 0 _ _ v
threshold range, Note 1
Delay - 200 - us
Factory default - 0 - \Y
VOUT_UV_FAULT_LIMIT
(Output voltage) Configurable via PMBus, Note 1 0 - 16 \%
Over/Under Voltage
Protection Factory default - 15.6 - \Y
¢ VOUT_OV_FAULT_LIMIT -
OVP/UVP Configurable via PMBus, Note 1 Vour - 16 \Y
fault response time - 200 - us
Setpoint accuracy lo -6 6 %
Over Clurrent Factory default - 3839 -
Protection, IOUT_OC_FAULT_LIMIT - - A
OCP Configurable via PMBus, Note 1 0 - 100
fault response time - 200 - us
Factory default - 135 -
Over Temperature OTP_FAULT_LIMIT Configurable via PMBus, Note 1 -50 135 oc
Protection, . Factory default 10
TP ht
OTP 0 ysteresis Configurable via PMBus, Note 1 0 165
fault response time - 200 - us
Logic Input/Output Characteristics
Logic input low threshold (Vi) CTRL_CS, SA0, SA1, PG_SYNC, - - v
Logic input high threshold (Vi) SCL, SDA, 20 - -3.45 \Y
CTRL_CS, PG_SYNC, SALERT,
Logic output low threshold (Vo) SCL, SDA - - 0.4 \
lo.=5mA
CTRL_CS, PG_SYNC, SALERT,
Logic output high threshold (Vou) SCL, SDA 28 - - \
low = -5 MA
X Data change from high to low 400250 - ns
Setup time, SMBus
Data change from low to high 250 ns
Data change from high to low 300 -
Hold time, SMBus DELTA ELECTRONICS EX.
Data change from low to high 300 nsPaqg

Notet Operati ot
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Technical Specification

EN/LZT 146 395 R3A—July-2010R1B_September
ICA=ICATION 3(15)
© Ericsson AB

3:3V4-60A/198W9.0V, 33A / 300 Electrical Specification

0002/003xxxx/002

BMR 453

FeiT,. = -40 to +90°C, V, = 36 to 75 V, sense pins connected to output pins unless otherwise specified under Conditions.
Typical values given at: Fr+T,. = +250C, V= 53 V, max lo , unless otherwise specified under Conditions.
it ou =0--mF-Configuration File: 190 10-CDA 102 935/093002 rev B

Vi linput voltage range 36 75 v
Viest [Turn-off input voltage [Decreasing input voltage 32 33 34 v
Vion [Turn-on input voltage [increasing input voltage 34 36 36 v
G Internatinput-capacitance 10 wF
Po [Output power 0 198 W
50 %-ofmaxlo 947
A Efficioncy maxlo 93.3 o
50 %-ofmaxo -\, =48V 94.9
maxdo -V, =48V 933
Ry [Power Dissipation raxdo 144 208 w
[ Inputidlingpower ho="0AV, =53V 17 w
Prc  [pputstandby-power V, =53V (turned-off with-RC) 123 AW
f IDefault switching frequency: 0-100-%-of max-, see-Note-1 1471 180 189 kHz
Vo [Cutputveltagednifialsettingand- |t o500 v =53V 1= 60A 326 33 336 v
lCutput-adjustrange ISee-operatinginformation 30 67 v
[Output voltage tolerance band [0-100% of max-t, 322 3.38 v
Yo nereguation lmmaxto 2 16 PV
load-regulation M, =53\,1-100%-of max-lo 4 12 mV
v [road-transient- V=53V, Load step-25-75-25-%of - 0.2 v
[voltagedeviatien Iaxordi/dt=1-Alus;see-Note 2
&' ad- i s time 259 HS
4 DAV 10-100% oty 8 e
T P TV
. i shutdown fall time maxdo 02 e
\(from-\, off to-10% of Vo) Io=0A 45 s
e maxdo 52 e
fre IRC shutdown-fall-time maxdo 3 ms
[rom-RC off to-10%-of Vo) o=0A 5 s
o [Cutput-eurrent 0 60 A
[ [Currentlimit threshold Vo =30V, Tpy <taxTp; 6% 66 82 A
‘se IShGF‘—GH‘GU“—GUM IP—L_ ’):"r‘y \l& n_')\/’ S Note-4 4_1 A
[ ded-Capacitive Load  [Fp, =25°C, see-Note-5 04 6 10 mE
Vow  [Outputripple-&-noise Pt Vo 7 30 400 mVp-p
R Im—a.’): (“’\l}—l-'\’l\l’ 10-100Y% f
OVP  |Overvoltage protestion lemasxlo . see Note & 46 v
Noto 1~ Froquency may be adjusted via PMB Oporat "
Note-2- Cout=6mF-used-atload-t ttost DELTA ELECTRONICS EX. 1026
Note 3: Start-up and Ramp-up b ia PMBus, see Operati ion secti Page 16
Note 5: Low ESR-value.
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Note-6:OVP-k be-adjusted-via PMB Operat

DELTA ELECTRONICS EX. 1026
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tart-up-enabled by ing-V, at Toprace-outputvoltag i) Shut-d bled by di gV at .
Fpy =+250C 4, =53V, Bottomt input voltage-(50-\V/div)- Fpy=+250C,V, =53V, i)
1o =60-Aresistive load. Time scale: (50 ms/div.). o =60 A resistive load.

S

" Output volt toload ¢ step—Top-t tout volt 0.2 \V/dive),

Frace:-outputvoltage (20mV/div-)— i ) A p-—Fop P g

Fey=+250C, V, =53V, Fime-scale{2-ys/div-): Bottomt tout t{50A/di
b =80-Acesistvaload. Tpy=+250CV, =53 V. Tneseales {05 msidiva.

DELTA ELECTRONICS EX. 1026
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3 5 7 05 P
Additional-C,..=0-1-mF-Configuration-File-190-10-CDA 102 935/004 rev-B

Vi Iput-voltage-range 36 g v
Vir  [Furn-offinputvoltage [Pecreasing-input voltage 32 33 34 v
Vion frurR-on-inputvoltage flcreasing-input-voltage 34 35 36 v
(=} Internakinput capacitance 10 uF
Po [Cutputpower 4] eels) W
50 % of maxlo S
a - raxto 948 %
50-%-of maxlo -\, =48V e
maxdo -V, =48V 94.8
Py e ] trax-to s 228 W
P Irputidling-power o =0-As-V, =53V 49 w
Pre nput standby power V. =53V (turned off with RC) 143 mw
i IDefault switching frequency 0-100 % of maxlo_see Note 1 474 180 189 kHz
Vo [Qutputvoltagednitialsettingand- \r - o500 v =53V i =60A 4.95 50 5.05 v
laceuracy
e e 30 87 V4
Vo [Output voltage tolerance band [0-100% of max o 49 54 v
lLine regulation maxdo 3 19 mv
lLoad-regulation M, =53\, 1-100% of maxlo 6 2 iiag
V.‘ lzead_(\cans'em, ig;‘: \IY.I _A 1 p 2575 95 0 f §Q—2 v
1 adt ient y-time ' ' 200 HS
& W@ W 2;0 CV—53Y 8 e
= 0 -
. - P o 02 ms
lromm V. off to 10% of Vo) o=0A 45 s
IRC start-up time maxdo 53 ms
tre IRC shutdown-fall-time maxto 2 ms
[(from-RC-offto10%-0f V) lo=0A 45 s
I lCutput current 0 60 A
b [Currentlimitthreshold Vo =45V, Toy <maxTe; 6t 6 & A
le [Short circuit current Fras=25°C, Vo <0-2V, see-Note 4 +# A
Con o ded Capacitive Load  [Tp; = 25°C, Note 5 04 [ 140 mF
Vow  [Outputripple & noise - 25 100 mVp-p
o ) :g;‘zzzsewessmg%ef o8 v
Note 5:-Low-ESR-value.

DELTA ELECTRONICS EX. 1026
Page 20
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\, =53V _See Th LG 4 \, =5 See Th | Consi £
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foew-
8
6
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0
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Thermal ~ dm ured at th rter Testedin
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‘ max lo -see-Note-6

Note 1: Freg y-be-adjusted-via PMBus, see-Operat Dutput filter

according to Ripple & Noise section. Note 2: Cout=-3-3mF-used-atload transient test:

Note-3:Start AR 4 bei
g i P-up

PMBus; Operati i tion—Note 4 RMS

current in hiccup mode.
Note 5:-LowESR-value:
Note 6: OVP-level-can-be-adjusted via PMBus; see Operation-Information:
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Technical Specification

Ericssonln 1l

, , Ottput upte-

w§§$\l oo/ FUUVY

hooked De Re

9.0V, 33A / 297N 300 Electrical Specification BMR 453
0000xxxx/002
Efficiency Power Dissipation
10 20
18 5
95 = — — 16 _ £
f’ vl = 14 36V
36V
20 12 — A — — 48V
l T 10 A 53V
85 . .-53V 3 Y 4 — — .52
! T 1T L= "1 T1T1/|---- 75V
- 75V 6
80 I 4
0 5 10 5. 20 25 30 Al -
0 5 10 15 20 25 30 Al
Efficiency vs. load current and input voltage at Trer = +25°C Dissipated power vs. load current and input voltage at
Teer = +250C
Output Current Derating, open frame Output Current Derating, base plate option
Power Dissipation
P
el
20
18
16
4 36V
2 — — —48v
10 53
8
Py N L P < R B B EEE 75V
4
2
¢l
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i} 1
35 35
30 BRI 30m/s 30 “. A 30mfs
RS - N
25 s 25 =~ -
\ — - — -20ms BRI — - — -20mf
20 < 20 Sy
EREDY
15 | 10w 15 oo | e +0m/s
0 Y Ead ““\
— — —05mfs — — — 05mfs
5 5
) k]
0 20 49 60 80 106-f6c} 0 20 40 60 80— 100-f6c]
dabletoad tve—ambiontairtomp irflow.at dableload " bient " dairlowat
\, =53\ See Thermal-Consi i tion. \,, =53\ See ThermalC tid
toerw-
8
6
\
4
-
~
— |
2
9
06—65—1+0—1+5 20 25 30{m/s}
Thermalresi vs—airspeed-measured-at th rterTestedin
ind-t Fwith-airfk d-test conditi p
the Th | i i tion.\, =53V
Al Al
35 35
30 - 3.0mis 20 \ 3.0mis
- RN RN
25 = = 25 o
A N —-—-20ms N — - — -20ms
2 N . 2 Y
\ ~N
15 - \\ ..... 1.0mls 15 | ... 1.0 mis
10 S 10 \\‘ \\
5 — — —05ms 5 B — — —05ms
0 0
0 20 40 60 80 100_foC] 0 20 40 60 80 100 [oC]

Available load current vs. ambient air temperature and airflow at

V=53 V. See Thermal Consideration section

Available load current vs. ambient air temperature and airflow at

Vi =53 V. See Thermal Consideration section

Thermal Resistance, base plate option

[0C/W]

8

IS

0

0.0 0.5 1.0 1

o

2.0 25 3.0[m/s]

Thermal resistance vs. airspeed measured at the converter. Tested in

wind tunnel with airflow and test conditions as per
the Thermal consideration section. Vi = 53 V
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BMR 453 ) EN/LZT 146 395 R1B_September 2008
DC/DC Converters, Input 36-75 V, Output 33 A/HX 14948}
EANDIC 2/1301-BMR 453 Usn
BMR 453 series Grechan ot ROULZT-146 30504 July-2010
-E
‘- Ericsson AB
9.0V, 33A/ 297W300W Electrical Specification BMR 453
00060)00:x/002
Output Characteristics Current Limit Characteristics
084
1@@9
i ﬁ ,
580 Nl
= I I 36V
780 J = 1———48v
ol |', ]—-—-s3v
5 \l! | 1 '} —--= 75¥
8 L
330 -
5%3 3535 37 37 39 3941 i% 4543\71\?%

Start-up Start-up Shut-down
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Start-up enabled by connecting Vi at: T Shut-d bled-by-i gV at Top-trace:output voltage (2 \Vd
. ° Fpy =+250C,V, =53V, Bottorn trace: input voltage-(50-V/div.).

P1_ Tor=+250C, Vi =53V, p lo =33 Aesistive load. Time scale: (0.2 ms/div-).
lo =33 Aresistive load.

~co~co o0~

S~ <-a-~< o~ o@v~—0<

~cT3~ oo0®mMT~ Jo~~o0ow

<—~a~v3 ou~ 0~ ®O® 03~ oA ~— <—-a-~< ou~ o0@®~—O0<
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] T
\
Output voltage ripple—at: Trace: output voltage (20mV/diva)— tput voltage response to load tstep- Top tput voitage (8.2 Vid
Ty =+250C;V, =563V, Firne-seale—(2-psidiv): Shangi(3:25:241768/28shpebecting V at (DA
lo =33 Avesistive load- Ty =+2B0@ W =534/ -Srmsidisage (50 V/div.)
T, =33 A resistive load. Time scale: (0.2 ms/div.).
Output Ripple & Noise Output Load Transient Response

= et
B
]
T
Output voltag e at Trace: output voltage (50mV/div.) Output voltage response to load current step- Top trace: output voltage (0.5 V/div.).
T Time scale: (5 ps/div.). change (8.25-24.75-8.25 A) at Bottom trace: output current (10A/div.)
T =+250C, V, =53 V. Time scale: (0.5 ms/div.)
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Technical Specificati 18

BMR 453 EN/LZT 146 395 R1B_September 2008
DC/DC Converters, Input 36-75 V, Output 33 A/400 W © Ericsson AB
Ericsson Internal
PRODUCTSPECIFICATION —12418)
\ ";1304#3%3#&:
EN/A ZT 146 ’1135 Rae ; Z“f]()
B

‘e-Ericsson-AB

12.0V, 33A / 396W400VV Electrical Specification BMR 453

0000xxxx/001
FeiT,. = -40 to +90°C, V, = 36 to 75 V, sense pins connected to output pins unless otherwise specified under Conditions.

Typical values given at: e T, = +250C, V,= 53 V, max lo , unless otherwise specified under Conditions.
iti ot =0--mF-Configuration File: 190 10-CDA 102 935/001 rev BB

Characteristics ‘ Conditions min typ max Unit ‘
Vi Input voltage range 36 75 \%
Viott Turn-off input voltage Decreasing input voltage 32 33 34 \%
Vion Turn-on input voltage Increasing input voltage 34 35 36 \Y
C Internal input capacitance 18 uF
Po Output power 0 396 w
50 % of max lo 96.5
X max lo 95.5
n Efficiency %
50 % of max lo, Vi=48V 96.5
maxlo, V, =48V 95.5
Py Power Dissipation max lo 18.3 271 w
Py Input idling power lo=0A,V,=53V 24 w
Pre Input standby power Vi =53V (turned off with RC) 190 mwW
fs Default-switehingSwitching 0-100 % of max losee-Nete-2 M8 L] 40 % _ M Deleted Cells
frequency \
‘ Deleted Cells
Output voltage initial setting and accuracy
Voi FeiT,. = +250C, V, =53V, lo=+733 A 11.88 12.0 12.12 \Y
Output adjust range See operating information 8.1 13.25 \Y
Output voltage tolerance band 010-100% of max lo, see Note 1 11.76 12.24 \
Vo Line-regulationldling voltage maxlo = 0 A, see Note 1 176 20 6012.24 VY
LoadL ine regulation Vi =63V-4-160%6Fmax lo, 6023 9065 mV
see Note 1
My ) o V, = 53 V, Lead step-25-75-25-1 - B04
Load v equlation 100% of max lo, diet-="1-Alus- V10 Inserted Cells
see Note 31 Inserted Cells
Vs Load transient recevery-timevoltage deviation V,=53V, Load step 25-75-25 % of 250:0.4 Y
max lo, di/dt = 1 Alus, Co = 3.3mF . -
see Note 2
H, IRamp-uplLoad fransient recovery time 10-100% of maxo, 8250 msus
(from-10-96.% oF Vo) Ty =25°C V=53V
lsee Note 4
i StartRamp-up time [140 3
e (from V.. connectiont6-10-90 % of Vo) 10-100% of max lo, = Inserted Cells
T.=25°C, V,=53V | d C‘ I
Vin-shutdown-faliStart-up time trraxto - nserted Cells
et o Vo) DELTA ELECTRONICS EX!41026 il
N Vin shutdown fall time max lo=0-A Fage 52 sms
A (from V, off to 10% of Vo)
IRC start-up time maxly=0A 537 mss

033




ltre
RC shutdewn falistart-up time max lo 3253 s
tre (from-RG off to-10% of Vo)
RC shutdown fall time max lo=0-A ¥32 sms
(from RC off to 10% of Vo) .
Qutputewrrent L n=0A - LT -
o L o=0A L~ DeletedCells 2
CurrentlimitthresheldOutput current Vo =408V oy il 340 * ,, Deleted Cell
eleted Cells
SherteireuiteurrentCurrent limit threshold Fpy =26°C;-see-Note-6\/, = 10.8 V -34 38 ,
Trer < max Tre Inserted Cells
R ded-Capaeitive-LeadShort circuit current FpiT,.:=25°C, Vo < 0.2V, see Note 63| 0445 ¢ ns \n\mh« I T a2
. . See ripple & noise section, \ ,:mmq ed Lells
Output ripple & noise max lo, A 1 6085 _ leted Cells
i FeiT,. = +250C, V,=53 V, 10-100% \
OVP Over voltage protection of 15.6 7 Deleted Cells
max lp-see-Note7 ) |

Note 1: Vin = 40-75V--

Note 2: be-adjusted-with-PMB

Note 4: Start dR 4 bei ia PMB: Operati
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Technical Specification

PROBUCT-SPE

CBnverters, Input 36-75 V, OUf

Checked

fout s s

12.0V, 33A / 396W400VV Electrical Specification BMR 453
0000)00:x/001
Efficiency Power Dissipation
(%] w]
100
20 5
% = = 16 4
20 v - -l e 327:?
) ————48vV 12 " .
. oy .- —-—-sv
= T 8 — A |- 75V
L
80 4 EE PSS
B
75 0
0 5 10 15 20 25 30 (Al 0 5 10 5 20 25 30 Al
Efficiency vs. load current and input voltage at Trer = +25°C Dissipated power vs. load current and input voltage at
Trer = +250C
Output Current Derating, open frame Output Current Derating, base plate option
Efficiency Power Dissipation
P
O i
100
20 5
= ~ — = | RV
* T % - ——36v
v 2
9 - — — —48v
——— -8V 2
8 53V - T
T 8 — 1 |- --- 75y
-------- 75V L2
80 4 =
s el
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] ]
35 35
T~ R RS
30 T 30 SN EN
25 e 25 =
260 - 20
15 15
10 10
5 5
0 0
0 20 40 60 9 20 40 60
ilable-} d-current mbient-air [ e nd-airflow-at ilable-} d-currentvs—ambientair P re-and-airflow-at
VL’ 53\.-S Thermal-Ci i i tion- VL’ 53\.-S Thermal-Ci i i section-
fechv}-
8
6
4
\\\
2
9
60 65 10 15 20 25  30im/s)
Thermal 5 datth rtorTested
the Thermal tionV, =53V o =25A
(AL Al
~. N, — 30mis
30 = 3.0 mis 30 N N
-~ 25
25 I T\ || ------ 2.0 mis
SN 2.0 mis 20 ~ ‘._\
20 . = N
N 15 RS ---10mis
1Sy AN (S N U0 \ VI i S ——— 10 mis N
N 10 .
N =T
10 AN 5 — — — -05mis
— — — —0.5mis o
5 Q
0 0 20 40 60 80 100 (0C]
0 20 40 60 80 100 _(0C]

Available load current vs. ambient air temperature and airflow at
V=53 V. See Thermal Consideration section.

Available load current vs. ambient air temperature and airflow at
Vi =53 V. See Thermal Consideration section

Thermal Resistance, base plate option

[oC/W]
8

[IN

0.0 0.5 1.0 1.5 2.0 25 3.0[m/s]

Thermal resistance vs. airspeed measured at the converter. Tested in
wind tunnel with airflow and test conditions as per
the Thermal consideration section. Vi=53 V, lo=25 A

DELTA ELECTRONICS EX. 1026

037

Page 36



B

Technical Specification "

BMR 453

DC/DC Converters, Input 36-75 V, Output 33 A/400 W

EN/LZT 146 395 R1B_September 2008
© Ericsson AB

PRODUCT SPECIFICATION —14.(15)

N

ENAZT 146 395:R3A 12040

=

12.0V, 33A / 396W400\V Electrical Specification

BMR 453

0000xxxx/001
Output Characteristics Current Limit Characteristics

M- -

1220

12.00 1200 T

N— T

Erkn) |1

11.00 9.00 T —_—36V

Dyl e — Y ———-48Yv

1828 6.00 ; II —— =53V

109 1 T N N e 75V

1690 3,00 \ \I :

950 {1

am 0,00 L

6 5 49 15 35 30 7 2 4 36 38 40-(A)

Output-voltage vs-load current at Tiny =+250C Outputvoltage vs-load currentatly > max o Ty =+286C
Start-up Shut-down
Start-up Shut-down
tart-up
l' ‘\
/ b A
T T
Start-upenabled b " ¢ Topt tput voltage(5- Ve hut-ck bledb ingViat  Topt tput volt 5 \//i
¥ gV P p g - p-trace:outp g -
T =+250C, V) =53\, Bottom trace-input voltage (50 V/div.). TFpy = 42560, V, =53V, Bottom trace-input voltage (50 V/div.)-
lo'E 33 A resistive load- T o~ {50 me/di 1o 233 A sesiotive load. Tirno.somten (+ meldi
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Start-up enabled by connecting V at:

Top trace: output voltage (5 V/div.)

Ter = +250C, V, =53V,

Bottom trace: input voltage (50 V/div.),

lo = 33 A resistive load.

Time scale: (50 ms/div.)

Shut-down enabled by disconnecting V, at:

Top trace: output voltage (5 V/div.).

T = +250C, V; =53V,

Bottom trace: input voltage (50 Vi/div.)

lo =33 A resistive load.

Time scale: (1 ms/div.

Output Ripple & Noise

Output voltage ripple at:
T 53V,
I 3 A resistive load

Output voltage ripple at:
Foi=+250C,V, =53V,
o =33-Aresistive-load:

Output Load Transient Response

Trace: output voltage (50mV/div.
Time scale: (2 us/div.

I
v
O e - ~
] - |
- Tk
- n
.

Output voltage response to load current

Top trace: output voltage (0.5 V/div.).

step-change (8.25-24.75-8.25 A) at:

Bottom trace: output current (10A/div.).

Twer=+250C, V| =53V, Co =3.3mF,

Time scale: (0.5 ms/div.)

Output volt toload t Topt tput voltage (0.2 \/di
P <) G 2 8 g
top-ch: (8.25-24.75-8.25 A)-at: Bottom trace: output (HOA/di
£ ECRES 75-8. - Lot
- — - T lo:(0.5-ms/d
Ty =+250C- V4 =53V, Co =3:3mF- g
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Tochnical Specificati 19

BMR 453 EN/LZT 146 395 R1B_September 2008
DC/DC Converters, Input 36-75 V, Output 33 A/400 W © Ericsson AB
EMC Specification

Conducted EMI measured according to EN55022, CISPR 22
and FCC part 15J (see test set-up). See Design Note 009 for
further information. The fundamental switching frequency is
140 kHz for BMR 453 @ Vi =53 V, max folo.

Conducted EMI Input terminal value (typ)

100 1 55022 Class D Conducted AV (Mains Port

Printad Cirouit Board

Pawer Module

pc
Pawer
Source

SuH 500

Filter I
LT

inOLISN 9t =y o Twisted Pair IJ'I
100 _en 52022 Cinee 8 Consuctms v gpsss P, i cpset i+ 3 et
= e MG Gompuer
- { Test set-up
- External filter (class B)
1o Suggested external input filter in order to meet class B in EN
o 55022, CISPR 22 and FCC part 15J.
Filter components:
C1=1+1pF
C2=1+1pF
) C3 =220 pF-
u “T 7 o C4=22nF
1 C5=22nF
GC5=22nF
C‘% Z CZ% Z CS% Module L1=0.81mH
o i - — L2=0.81mH
Co=
EMI without filter
- EMIwith filter
™ DELTA ELECTRONICS EX. 1026

150k e 1om 20m
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Layout recommendation

The radiated EMI performance of the preductDC/DC
ol — s

SuH SOW S00hm temination  ——

0 usN ef Procuct
oc 0 | = 12
1
ajoil I PSS | e | H——
SHH S0W /
‘— T = O +— 1
+ o | (.b 3 Reslstive
Optional Gonnaction_y [of | Load
= to Earth Ground T
50 ohim input
EMC !\
Racaiver "> Gomputer

converter will depend on the PWBPCB layout and ground

layer design.

It is also important to consider the stand-off of the predustDC/DC
converter.

If a ground layer is used, it should be connected to enethe

output of the eutputterminalsDC/DC converter and the
equipment ground or chassis.

A ground layer will increase the stray capacitance in the
PWBPCB and improve the high frequency EMC performance.

Output ripple and noise

Output ripple and noise measured according to figure below.
See Design Note 022 for detailed information.

Tantalum capacitor Ceramic capacitor
Vadj 10 pFE= ==\0.1pF Load

+Vout 0__]_|
+Sense ()
o—
O

-Sense

~Vout o__1_| BNG

Connector
0 Scope

i I 581172 Liass H Gonauctan AV (Mans Par)

T Candustor from Vot 1o capacitors = 50mm [1.97in]

Output ripple and noise test setup

£ [5022|Giag= O Cfnfueieh AV (ars Farf)

Ll 1Y)

150k I 1om 201
Froquency (Hz)

EMI with filter

DELTA ELECTRONICS EX. 1026
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BMR 453-series
DC/DC eenvertersConverters, Input 36-75 V, Output up-te-
6033 A/396/400 W

EN/LZT 146 395 R3AJuly-2040R1B _September

2008

© Ericsson AB
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Prepared (also sub ect responsible if other)

EANDKUL

Ericsson Internal
PRODUCT SPECIFICATION 2 (6)

No.

Approved Checked

30/1301-BMR 453 Uen

Date Rev Reference

EAB/FJB/GKF (Natalie Johansson) (MICJMAL)

2008-06-18 A

Operating information

Inp oltage

“The input voltage range 36 to 75 Vdc meets the requirements
of the European Telecom Standard ETS 300 132-2 for
normal input voltage range in -48 and -60 Vdc systems,
-40.5 to -57.0 V and —50.0 to -72 V respectively.
At input voltages exceeding 75 V, the power loss will be
higher than at normal input voltage and Fe+T ..t must be limited
to absolute max +125° C. The absolute maximum continuous
input voltage is 80-Vde80Vdc.

Turn-off Input Voltage

The proeduet-menitersDC/DC converters monitor the input-
voltage and will turn on and turn off at predetermined levels.
The turn on and turn off level and the hysteresis in between
can be configured via the PMBus.-

The default hysteresis between turn on and turn off input
voltage is setto 2 V.

Remote Control (RC)

The products are fitted with a
configurable remote control
function. The primary remote
control is referenced to the primary
negative input connection (-In).
The RC function allows the

RC converter to be turned on/off by an
external device like a
semiconductor or mechanical
switch. The RC pin has an internal
pull up resistor. The remote control
functions can also be configured
using the PMBus.

+In

%—IT

The maximum required sink current is 1 mA. When the RC pin
is left open, the voltage generated on the RC pin is

max 6 V. The logic options for the primary remote control is
configured using the PMBus. The default setting is negative

logic-but-pesitive-legic-optionis-available.

Input and Output Impedance

The impedance of both the input source and the load will
interact with the impedance of the preduet:DC/DC converter.
Itis important that the input source has low characteristic
impedance.-Minimum-recommended-externabinput
capacitanee-is-100-uF- The performance in some
applications can be enhanced by addition of external
capacitance as described under External Decoupling
Capacitors. If the input voltage source contains significant
inductance, the addition of a 100 pF capacitor across the
input of the converter will ensure_stable operation. The
capacitor is not required when powering the DC/DC converter
from an input source with an inductance below 10 pyH.

External Decoupling Capacitors

When powering loads with significant dynamic current
requirements, the voltage regulation at the point of load can
be improved by addition of decoupling capacitors at the Ioa1dé

DELTA ELECTRONICS EX. 1026
Page 44

045



The most effective technique is to locate low ESR ceramic
and electrolytic capacitors as close to the load as
possible, using several parallel capacitors to lower the
effective ESR. The ceramic capacitors will handle high-
frequency dynamic load changes while the electrolytic
capacitors are used to handle low frequency dynamic load
changes. Ceramic capacitors will also reduce any high
frequency noise acrossat the load.

Itis equally important to use low resistance and low

inductance PWB layouts and cabling.
External decoupling capacitors will become part of the
control loop of the preduct and may affect

the stability margins. As a “"rule of thumb>", 100 pF/A of
output current can be added without any additional
analysis. The ESR of the capacitors is a very important
parameter. Power Modules guarantee stable operation
with a verified ESR value of >10 mQ across the output
connections.

For further information please contact your local Ericsson
Power Modules representative.

Parallel ration

PMBus configuration and support

The products| provide a
PMBus digital interface that enables the user to configure
many aspects of the device operation as well as monitor
the input and output parameters. Please contact your
local Ericsson Power Modules representative for
appropriate SW tools to down- load new configurations.

Output Voltage Adjust using PMBus

The output voltage of the product can be reconfigured
using the PMBus interface. BMR-453-xx00/00+-and-
/002 can be adjusted from 8-4V9V to

13.2V. The BMR 453 xx02/003 and /004 can be adjusted-

Margin Up/Down Controls

These controls allow the output voltage to be momentarily
adjusted, either up or down, by a nominal 405 %. This
provides a convenient method for dynamically testing the
operation of the load circuit over its supply margin or
range. It can also be used to verify the function of supply
voltage supervisors.

The margin up and down levels of the product can be re-
configured using the PMBus interface.

DELTA ELECTRONICS EX. 1026
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Operating informati nued

The soft-start control introduces a time-delay (default

setting 40 ms) before allowing the output voltage to rise. IeehmeaLSpeemeatmn 21
The default rise time of the ramp up is 10 ms. Power-up is

hence completed within 50 ms in default configuration

using remote control. When starting by applying input

voltage the control circuit boot-up time adds an additional

100 ms delay. The soft--start power up of the product can

be reconfigured using the PMBus interface.

DELTA ELECTRONICS EX. 1026
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Ericsson Internal
PRODUCT SPECIFICATION

Prepared (also sub ect responsible if other) No.
EANDKUL 30/1301-BMR 453 Uen

Approved Checked Date Rev Reference
EAB/FJB/GKF (Natalie Johansson) (MICJMAL)  2008-06-18 A

Operating information continued

e Son®

“The preduetsDTTDT converters have remote sense that can
be used to compensate for voltage drops between the
output and the point of load. The sense traces should be
located close to the PCB ground layer to reduce noise
susceptibility. The remote sense circuitry will compensate
for up to 10% voltage drop between +Out-pinoutput pins
and the point of load-{+Sense)—Sense-pin-should-be-
e e e
If the remote sense is not needed +Sense should be
connected to +Out:_and -Sense should be connected fo -
Qut. To be able to use remote sense the converter must be
equipped with a digital connector.

Temperature Protection (OTP, UTP)

The products are protected from thermal overload by an
internal temperature shutdown protection.

When Fe4 1 as defined in thermal consideration section is
exceeded the product will shut down. The product will make
continuous attempts to start up (non-latching mode) and
resume normal operation automatically when the
temperature has dropped below the temperature threshold,
the hysteresis is defined in general electrical specification.
The OTP and hysteresis of the product can be re-configured
using the PMBus interface. The product has also an under
temperature protection. The OTP and UTP fault limit and fault
response can be configured via the PMBus. Note: using the
fault response “"continue without interruption" may cause
permanent damage of the product.

Over Voltage Protection (OVP)

The product has output over voltage protection that will shut
down the converter in over voltage conditions (latching mode)
The OVP fault level and fault response can be re-configured
using the PMBus interface.

Over Current Protection (OCP)

The product includes current limiting circuitry for protection
at continuous overload. The product will enter-hie-up-
medeshut down if the maximummax output current (max lo)
is exceeded and the output voltage is below 8:3xVeut.6V.
The load distribution should be designed for the maximum
output short circuit current specified. H-forsomereasen-

the output should be short circuited, minimum resistance
sheuld-net-be-lower-than-6mQ-The OCP level and fault
response can be re- conﬂgured usmg the PMBus interface.
Note:
using the fault response "continue without interruption" may
cause permanent damage of the OCP;-exeept-for
BMR453xxxx/004-{latehing OCP)-product.

Input Over/Under voltage protection

The input of the product can be protected agains high input
voltage and low input voltage. The over- and under-voltage
fault level and fault response can be configured via the
PMBus interface. Technical Specification 14

Pre-bias Start-up

The product has a Pre-bias start up functionality and will not
sink current during start up if a pre-bias source is present at
the output terminals.

DELTA ELECTRONICS EX. 1026
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Synchronization

When the PG SYNC pin i nfigur nin YN
IN) the device will automatically check for a clock signal

RC or via PMBus. The incoming clock signal must be
100, 125, 140, 150, 200, 250 or 300kHz and must be
stable when the module is enabled. The PG SYNC pin is
configured via the PMBus interface.

Power Good

The PG SYNC pin can be configured as an output
(POWER GOOD). The power good signal (TTL level)
indicates proper operation of the product and can also be

used as an error flag indicator. The-PG-SYNC-pin-has-

set-as-aetivelow—The PG SYNC pin is configured via the
PMBus interface.

Tracking and External reference

The PG SYNC pin can be configured as an input for
voltage tracking or an external analogue reference.
The PG SYNC pin is configured via the PMBus interface-and-

Switching frequency adjust using PMBus

The switching frequency is set to-140-kHzto140kHz as
default but this can be reconfigured via the PMBus
interface. The predustconverter is optimized at this
frequency but can run at lower and higher frequency;+425-

-. However the output performance is not
specified if the frequency is changed.

051
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%ﬁ%

E© Ericsson AB

B e T e BMR 453
circuit are required. However both modules need to be pre- Master
. “ ” « » Power Suppl
- - AN . PPy PG SYNC (OUT!
rec ded-confiauration X7 are ted-in-the
z e CTRL CS (OUT)
table below: +OUT
B e e e e T out
G=S JG. pin-and-output eu. entinformation-w be. el t. to PG SYNC (IN)
. . . . . 5 . § T BMR 453 CTRL CS (IN)
switching-frequencies125-kHz,-140-kHz-and-150-kHz,-may-be- Slave
. . . . Power Supply
e

f
|

+IN

-IN

-OuUT

PG SYNG(IN)

e

PG SYNC (OUT) .
Master Syne-signal-{output)
CTRLCS{IN)

Slave

CTRL CS (OUT)

+OUT

Sl&|& B8 |

A innut (SYANC IN) tha daviea
P

¥
lock sianalenthe PG SYNC nin h tiraa tha madyla @
) 14

Both-modules-have-int |l overt p ture. prr\la tion-
However if the- Master OTP-is-activated-before-the-Slave; both-

DELTA ELECTRONICS EX. 1026
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Confi i (Pin12) &
Irasterand-slaveLastbitcanbe-
0-ort.

The-slave-must-have-a-15-ms

Istart-up delay compared to the
0x60 FON_DELAY 0x0028-40-ms) 0x0037(56-ms) i£th rtors shall start

1o-with lied-input-volt:
P P

S e L L
Ay P B

(Forotheroutout
0x35 VIN_ON v b e N I
- QFaPh—QU‘PHt—W‘ %GQFGPh—QH&PU‘—VG“aQe“ M—V—“Qm—mﬁmal-sm—uﬁ— T
Fegulahen—)' ” Fegb“a“eﬂ—) - pQ'Ht* =
1t ic i rt: t that th, m,
4

tFr qu n:Yi t in-both-master

0x33 FREQUENCY _SWITCH 0x008C (140 kHz) 0x008C (140 kHz) ard-slave. to be-able-to-syn
Imaster and-slave.

[Configure the multipin-(Pin-12)for-
OxEF9 MULTLPIN-CONEIG 0xCo 0x60 and-slave—Last bitcan-be-0

Hhe-slave-musthavea15-ms-

0x60 TON_DELAY %0028 (40-ms) 0X0037(55-ms) e e e e

1o-with lied-input-volt:

= [and-slave;to-be-able-to-sync

Outputvoltage-regulation-@-33-A-and-25°C Outputvoltage-regulation-@-66-A-and-256°C

fMeut V] fMeut- V]
136 13.6
134 134
126 - 126
124 ~ 124 ,‘/
6 1.6
4 -~ EEE] /
106 {1 106 _
101 101
96 96
9.1 91
86 86
8 81
5_36-37-38-30-40-41—42-43-44-45-46-47-48—Nin, V] 8 [vin V]
:\n Mpl it It 4 regulationvs lr\pl it \i2 4 at: TH = +’)R°f" WWMWMR&Q@MM_ *2509’
= 33 A resistiveload—(Note-33-Ad ; = 66 A rosisti ] 33 A A
current at start-up) current at start-up)
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Thermal Consideration

General

The preduetsconverters are designed to operate in
different thermal environments and sufficient cooling must
be provided to ensure reliable operation.-Ferprodusts-

Cooling is achieved mainly by conduction, from the pins to
the host board, and convection, which is dependant on the
airflow across the preduetconverter. Increased airflow
enhances the cooling of the converter.

The Output Current Derating graph found in the Output
section for each model provides the available output
current vs. ambient air temperature and air velocity at \Vin =
53V.
=
The preduetDC/DC converter is tested on a 254 x 254 mm,-
35 um (1 oz),
_8-layer test board mounted vertically in a wind tunnel with a
cross-section of 608305 x 263305 mm.

Spacing board Test board

Test sample

Airflow and

temperature
sensor

Proper cooling
Definitien of

itor-the

temperature of the product, and proper thermal-
conditionsDC/DC converter can be verified by measuring the
temperature at pesitionsposition P1,-P2P3,-P4. The
temperature at these positions {FriFr2;Frs—Frs}-should not
exceed the maximum-temperaturesmax values provided in
the table below.-Fhe-rumber-of measurement-pointsmay-

B e e

Temperatures-above maximum-Tpi,measured-at-the-
A : h

B Y

Note that the max value is the absolute maximum rating
(non destruction) and that the electrical Output data is

guaranteed up to Tref +90°C.

See Design Note 019 for further information.

Py Pcb Teet 125°C
P Opto-coupler |- 95°C
Top view Bottom view

DELTA ELECTRONICS EX. 1026
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Thermal Consideration continued

Definition(2 - o e
version)

jont T - .

E X . .

temperature can be calculated by using the thermal
e
of reference temperature (Tref)

4-The powerloss-is-caleulated-by-using-the-
B s e e e

Caleulate- thereference temperature inerease{AT:
AT =Rth x Pd

3-Max-allowed-ambientis Used to monitor the
temperature is:

Max Te1-AT:
——)-1x-396-W=235W
0.944
3 425°C—73°C=max-ambientlimits of the product.

Temperatures above maximum Tref are not allowed and
may cause degradation or permanent damage to the
product. Trer is also used to define the temperature is-
52°Crange for normal operating conditions.

e e

PWB size. ; roction-of
sl

DELTA ELECTRONICS EX. 1026
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Trer is defined by the design and used to guarantee safety

margins, proper operation and high reliability of the module.

D ::::c::
[]m) En
oph.

L)

L 3

- Cos

b
DD@

(0

()

EEEE:ED

Q\

@+ @ @ﬂ

P2
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Technical Specification 16
PesitionBMR 453 DeseriptionEN/LZT 146 395 R1B_September. Deleted Cells
DC/DC Converters, Input 36-75 V, Output 33 A/400 W o L
P+ IPWB {reference point) Fei=125°C
P2 lOpto-coupler Ir..=1052C
P IPWB {reference pointfor base- plate version) Fos=1250C
P4 lPrimary MOSEET Fes=1252C

DELTA ELECTRONICS EX. 1026
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i 1
ED
N
& @ [T &ietiksson Interng]
3 $#PRODUCT SPHCIFICATION 5 (6)
Prepared(}a\snkube:trespyv pmipdthier) g {F "y@s{,
EANDKUL G‘ I €0/1301-BMR 453 Uen
Approved BRAA o Leheede —Date| Rev Reference
EAB/FJBIGKE (Natdlle Jdaasson) 5 w?m |20ps-d6-18 | A
BHED / | |
Connections (Top view)
:] gjr b ‘:)
01 16
42'13
¢ ] o
& (i éd
: " ¢
] S,
[
Pin Designation Function
1 +In Positive Input
2 RC Remote Control
3 Case Case to GND (optinal)
4 -In Negative Input
5 -Out Negative Output
6 S+ Positive Remote Sense
7 S- Negative Remote Sense
8 SA0 Address pin 0
9 SA1 Address pin 1
10 SCL PMBus Clock
1 SDA PMBus Data
Configurable 1/O pin:
12 PG SYNC Power Good output, SYNC-,
tracking-, or ext ref-input
13 DGND PMBus ground
14 SALERT PMBus alert signal
15 CTRL CS PMBus remote control-e
Current share
16 +Out Positive Output

DELTA ELECTRONICS EX. 1026
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P scations

The BMR 453 DC/DC converters provide a PMBus digital
interface that enables the user to configure many aspects of
the device operation as well as monitor the input and output

parameters. The products can be used with any standard 2-
wire 12C or SMBus host device. In addition, the device is
compatible with PMBus version 1.1 and includes an SALERT

line to help mitigate bandwidth limitations related to
continuous fault monitoring.

Monitoring via PMBus

A system controller can monitor a wide variety of different
parameters through the PMBus interface. The controller can
monitor for fault condition by monitoring the SALERT pin,
which will be asserted when any number of pre-configured
fault or warning conditions occur. The system controller can
also continuously monitor for any number of power
conversion parameters including but not limited to the
following:

e Input voltage
e Output voltage
Output current

.
e Internal junction temperatufe
e Switching frequency

e Duty cycle

Evaluation software
For the DC/DC converter Ericsgon

rovides an gvaluation

AO/SA1 R /Ro[k®] | Min voltage[V] Max voltage[V]
0 249 0.261 0.438
1 49.9 0.524 0.679
2 Techni¢al Spegification og712
3 100 0.926 1.024
4 124 1.065 1.146
5 150 1.187 1.256
6 174 1.285 1.345
7 200 1.371 1.428

Tonware, CIvivT: SAT
For more information pl&asé cdntact yougbca

|
Ericsson sales representative.
sales rep Ry Ro
Addressing

The figure and table below shov recommendbd resistor
values with min and max voltage range for A@Ed-wirin
PMBus addresses (series E96, 1% tolerance resistors

suggested):
SAQ
SA1
I:{1 Rg
—

The SAQ and SA1 pins can be configured with a resistor to
GND according to the following equation.

PMBus Address = 8 x (SAOvalue) + (SA1 value)

If any one of those voltage applied to ADCO and ADC1 is out
of the range from the table above, PMBus address 127 is
assigned. If the calculated PMBus address is 0 or 12, PMBus
address 127 is assigned instead. PMBus address 11 is not to
be used. The user shall also be aware of further limitations of
the addresses as stated in the PMBus Specification.
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—@ Ericsson AB
PMBus Commands
The DC/DC converter is PMBUS compliant. The following I54h 510 | Yles Yes
detaled nformation see PMBus Povier System Managament 5ith 520 Vs Vs
Protocol Specification; Part | — General Requirements, I53h 53N | Yjes Yes
Transport and Electrical Interface and PMBus Power System %@ Yes Yes
Management Protocol; Part | — Command Language. %@ Vo Yes
58#.5;3?1 Yies Yes
Standard PMBus Commands 42h42h | Yles Yes
Control Commands 43h43h | Yles Yes
PAGE 00h No AARAAN | Ve Yes
OPERATION 01h Yes S(Bh@ No No
ON_OFF_CONFIG 02h Yes gprDh|Ne No
WRITE_PROTECT 10h Yes
Output Commands 4110 | Yes Yes
VOUT_MODE 20h Yes 4&@ Yes Yes
VOUT_COMMAND 21h Yes 5@@ Yes Yes
VOUT_TRIM 22h Yes 54,;,547}1 Yles Yes
VOUT_GAIN 23h Yes H6H6h | Ves Yes
VOUT_MAX 24h Yes dABAh | Yies Yes
VOUT_MARGIN_HIGH 25h Yes A7H 7N | Yies Yes
VOUT_MARGIN_LOW 26h Yes 4cHCh [Ne No
VOUT_TRANSITION_RATE 27h Yes 3@@ No No
VOUT_DROOP 28h No [
VOUT_SCALE_LOOP 29h Yes |6th 60h | Yles Yes
VOUT_SCALE_MONITOR 2Ah Yes |@44q61h Yes Yes
COEFFICIENTS 30h No ls2h 62h[es Yes
POUT_MAX 31h No 83h63h | Yles Yes
MAX_DUTY 32h Yes 84h64h | Yles Yes
FREQUENCY_SWITCH 33h Yes lB5h 65h lyes Yes
VIN_ON 35h Yes le6h 66h [ Ves Yes
VIN_OFF 36h Yes
IOUT_CAL_GAIN 38h Yes
IOUT_CAL_OFFSET 39h Yes
Fault Limit Commands
POWER_GOOD_ON 5Eh Yes
POWER_GOOD_OFF 5Fh Yes
VOUT_OV_FAULT_LIMIT 40h Yes
VOUT_UV_FAULT_LIMIT 44h Yes
IOUT_OC_FAULT_LIMIT 46h Yes
IOUT_OC_LV_FAULT_LIMIT 48h Yes
IOUT_UC_FAULT_LIMIT 4Bh No
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Designation Cmd Impl
IREND [GOT 8Ch| yes Yes MFR_SETUP_PASSWORD F1h Yes
IREAD IOYFERATURE 1 8Dh| yies Yes MFR_DISABLE_SECURITY F2h Yes
Y MFR_DEAD_BAND_IOUT_THRESHOLD F3h Yes
Y MFR_SECURITY_BIT_MASK F4h Yes
N MFR_PRIMARY_TURN F5h Yes
Y MFR_SECONDARY_TURN F6h Yes
Y MFR_SET_DPWM_POLARITY F7h Yes
N MFR_ILIM_SOFTSTART F8h Yes
N MFR_MULTI_PIN_CONFIG FOh Yes
MFR_DEAD_BAND_VIN_THRESHOLD FAh Yes
MFR_DEAD_BAND_VIN_IOUT_HYS FBh Yes
MFR_FIRMEWARE_VERSION FCh Yes
MFR_MESSAGE_CODE_DEVICE_ID FDh Yes
Notes:
Cmd is short for Command.
Impl is short for Implemented.
FENMP-A
R RN
MER_DER DELTA ELECTRONICS EX. 1007
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Mechanical Information - Hole Mount, Open Frame Version

3 Fmﬂ_
Heignt Max 7'

iSaga ] |

i

Lead I«
St
— g

Fr [ [ [T

[ sz orviewtes ]
6 1] 192 _FIN pusitions according fo
|| i Hesiins, S5C LR P
|t L T
3 3 d-Off Mi -
_Bd )| na-yt ML
s W L) @ Ew {
1 = k}
— @ A
& ‘4{1 29
L, o | R
4 VI ES
& {ﬁ} £4
{F
— 23
\ /zzs] {E

57.9 T
Detail2
RECOMMENDED 281 PR TOE VIEW
RECOMMENDED FOOTPRINT ~ TOP VIEW

378
(1491

58.9
2321

Table 1

org@shder@limation

,5.33 (0.210]

ki SpERERaSgeten

P 1478 04e0p R Cpoper alloy
E w-ovef 1-3 pm Ni.

VPR B

1-3 um Ni.

PI8HNg: BrurUoBiontl B oh Wil
f digital communication is requested.
NOTE:

Pig1s R @rgp@ationds @irophys Uagd extra
f 3

X1=5 Are special customer pins with extra
stand off 6.7 mm & Max Height 17 mm.

Position 3 is only used for base odlate
GND connection pin.

0.7
‘003

Detail2

05
0.02]

Digital connectaer pins (10x!

I o

ecommended keep away area for user components.
The stand-off in combination with insulating material ensures that requirements as per
IEC/EN/UL60950 are met and 1500 V isolation maintained ever if open vias or traces
are present under the DC/DC converter.

weight: 1ypical 48 g

All dimensions in mm [inchl.
Tolerances unless specified:
xx 1050 [0.02). xxx20.25 [0.01)
(not app 1o B

&=
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Technical Specification 21

BMR 453 EN/LZT 146 395 R1B_September 2008
DC/DC Converters, Input 36-75 V, Output 33 A/400 W © Ericsson AB

! [ o g

n3
Height M
g M 04261 I | . |
203 254
| ®t0081 ¥ o @ L
N 102 152
Lead length 4 3% 0 % (20
See fasle 1 [0.04 10,061
[¢]o5 10.02) @
Stand-off Min [00‘391 to conductive component

2in postions according to

356
10141 recommended footprint
B 60 Detes] )

533 724 3 | # e e
1021 1861 ¢ | 296 iowel_feew
5 | 29s temel
- Ng
2§ e
hE] Table 1
+ Threaded holes M3x05 (2x) & X1 - Ordering nformation
J4d5
~ 25 ~ CASE
28 42 Jog °@ Material: Aluminium
~NZ 8o mg For screw attachment apply mounting torque of
+ b7 max 044 Nm [3.9 1bf inl. M3 screws must not profrude
s more than 2.7 mm [0.106] in to the base plate.
+ &
PIN SPECIFICATIONS
Pin 12.3.45 & 16 Material: Copper Alloy
Plating: Min Au 0.1um over 1-3um Ni.
Pin 6-15 Material: Brass
Plating: Min Au 0.2um aver 13um Ni
" 57.9 >osition 3 is only usec for base plate
(0161 12281 NOTEND connection pin.
1 Pin 6-15 are optional and only used if digital
1 . communication is requested.
RECOMMENDEL FOOIPRINT - TOF VIEW Pin 3 is only used for baseplate GND connection.
I 50.8 1 X1=5 Are special customer u{é)gﬁnn extra stand off
21 67 mm & Max height 18.9 mm. _

04100161 @)

Detailz

05
10.02]

3

378

149
» I -
7 e

15.
(0.

Digital connector pins (10x)

11
®r0041 ”°’:’3 54
16 4
P

378
1.488]
2x)
143
[0.45]

15.24

[0.6]

L
4,4

16 1 ]
210061 “®r0.0431 ”U’Smi" (

a 4|_
4 _— = = - - — -+ — 079) Weight: Typical 48 g
| o L » 889 o4 | QST AU dmensions in mm inchl.
10,063 0982} S| weigolEypaisblrgess specified:
F J 7 All dingns®ss (0.0m, lingklo.25 (0.01]
- — 1 IM Tolergnsiesppnies osaechiRtt or typiccl values)

ecommended keep away areqfgr user components.
The stand-off in combination wbsl}]msulullng material ensures 1

xx 2050 [0.02], xxx20.25 [0.01]
rements as per ooy otprint or typical values)

vias or traces

ecommendEd RESS U IEFelFPURS: MiTEHrs. %@_
The stand-off in combination with insulating material ensures that requirements as per

IEC/EN/UL60950 are mel and 1500 V isolation maintained even if open vias or fraces

are present under the DC/DC converter,
All hether-sh hysical i i £ ly-and biect to-ch th hout thi duct's lif )
P PRY P Y ) g £} P yeier
| o - o i o
Pl 9
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Mechanical Information- - Through Hole Mount;

f

Height Max [335‘;
| | il O I
203
? 3Bx) 254
‘ | [0.081 ¢[0.1l 2% |
7 102 152
Lead | i (4x)
See fabie 1 1004 %1061 2
[olos o0 @]
1
Stand-off min 100391
TOF VIEW
Pin posnﬁons according to
recommended footprirt
533 47.24
0.21 .861
1
NG
ne
+! Threaded holes M3x05 (2x) +
J4 45
- 2.3 o
28 2 041 30
s8 + B #3
+ 67
4 45
57.9
[2.281
- =
RECOMMENDED FOOIPRINI - TOF ViEW
41 5
l0.16)J | |
_I — — J— — J— J— J— J— — —
n$
e

378
[1.488]

(4x)

2
(0.079)

16 21
®ro0631 X 00831 P

589
2321

ecommended keep away area for user components.

The stand-off in combination with insulating material ensures that requirements as per
IEC/EN/UL60950 are met and 1500 V isolation maintained even if open vias or Iraces
are present under the DC/DC converter.

X1 Lead length
0 | 533 [0.210]
2 | 369 045 (cun
3 | 457 (01801 cun
T T 275 1010] teunt
- rg-irorm
s | 275 101101
CASE

Material: Aluminium

For screw altachment apply mounting forque of
max 044 Nm [3.9 Ibf inl. M3 screws must not protrude
more than 2.7 mm [0.106] in to the base plate.

PIN SPECIFICATIONS

Pin 1.2.3.45 & 16 Material: Copper Alloy
Plating: Min Au 0.um over 1-3um Ni.

Pin 6-15 Material: Brass

Plating: Min Au 0.2um over 13um Ni.

NOTE

Pin 6-15 are optional and only used if digital
communication is requested.

Pin 3 is only used for baseplate GND connection.
X1-5 Are special customer pins with extra stand off
6.7 mm & Max height 18.9 mm.

Weight:
All dimensions in mm [inch].

Tolerances unless specified:

xx 2050 [0.02], xxx2025 [0.01]

(not applied on footprint or typical values)

Typical 67 g

=&
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" B2 ~rrrr | jmn—=Virne
leigh! Max "
[0.52)
} [ [ P11 [ 07
203
254
J ‘ %1008 X o2 (20
HeT - =
102 152
Lead length (%x) 1.
See table 1 [0.041 6[0.06] 2x)
Bl 52 @
1 "
Stand-off min 100391 to conduclive components
TOF VIEW

e ead=iangih
L] L]
L 6ottt
3 L ]
. [ ]
5 | BeRSmigueei
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i

Product height

=
LI

105
Mo o.4m
* 198 09
®ro0781 ®r00361 1
[@]0.500%6] @) [$0510.0%6] @)
[£7]0.1510.004] S'“STW
Min 00161
TOP ViEW
Pin positions accordic to recommended footprint
57.93
12281
356
10.141
© S
5§ O
“’ D
5
o [
‘0[
] 5]
RECOMMENDED FOOTPRINT - TOF VIEW
5693
12321
4.06
10.161
o
L]
- | y NOTES
S M | PIN SPECIFICATIONS
o8 Sal| == P Pin 12.45 % 16 - Material: Copper alloy
EEAEE: @ Plafing: Au 0.1 pm over 1-3 um Ni
- | Pin 6-15 - Material: Brass
4 = = . Plating: Au 0.1 um over 2 um Ni.
| 28 13 Weight: Typical 46 g
Somm 5 roosn 0%
- - — — All dimensions in mm linchl.
; Tolerances unless specified:
ecommended keep away arec xx 405 mm [0.02]
for user components xxx10.25 mm (0.01)
tnot applied on fooprint or typical values!
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Minimurm-pin-temperature Fon

Pb-fi solder
P

ForPbo , . fiod for MSL 2

according to IPC/JEDEC standard J-STD-020C.

Dry-Pack Information
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[]

= OO

[]

UGN A,

ZEE

Seiers
&
&4

LA

RS
R s

w

072

PIN



fepirl
5.35]

1924¢)
LAY

Surfaceresistance | 10°<Ohm/square<-10%

LLo7¢ell
SlE

073



BMR 453 series

Soldering-tnformation-— Hole Mounting

The hole mounted product is intended for plated through hole
mounting by wave or manual soldering. The pin temperature is
specified to maximum to 270°C for maximum 10 seconds.

A maximum preheat rate of 4°C/s and maximum preheat
temperature of 150°C is suggested. When soldering by hand,
care should be taken to avoid direct contact between the hot
soldering iron tip and the pins for more than a few seconds in
order to prevent overheating.

A no-clean flux is recommended to avoid entrapment of cleaning
fluids in cavities inside the product or between the product and
the host board. The cleaning residues may affect long time
reliability and isolation voltage.

) Delivery Package Information—Hele-Mount-versien-package information
The products are delivered in antistatic trays{Jedec-design-guide-4-10D-standafd)-. —

Material PE Feamfoam, dissipative
Surface resistance 10% <Ohmto 10" ohms/square-<-10*
Tray capacity 20 converters/tray
Box capacity 20-predusts{2-fulHrays/bex)20 converters
Product — Open frame
. . 1100 g full tray, 448g140 g empty
Y ghtWeight tray Product — Base plate option
1480 g full tray, 140 g empty tray
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Product Qualification Specification
Characteristics

External visual inspection IPC-A-610
Temperature range -40 to 100°C
8’:;‘9:;;25?2‘25;3':”3‘“’ IEC 60068-2-14 Na Number of cycles 1000
P yeling Dwell/transfer time 15 min/0-1 min
. . Temperature Ta -45°C
Cold (in operation) IEC 60068-2-1 Ad Duration 72h
Temperature 85°C
Damp heat IEC 60068-2-67 Cy Humidity 85 % RH
Duration 1000 hours
Temperature 125°C
Dry heat |IEC 60068-2-2 Bd Duration 1000 h
Electrostatic discharge |EC 61340-3-1, JESD 22-A114 Human body model (HBM) Class 2, 2000 V
susceptibility IEC 61340-3-2, JESD 22-A115 Machine Model (MM) Class 3, 200 V
Water 55°C
Immersion in cleaning solvents IEC 60068-2-45 XA, method 2 Glycol ether 35°C
Isopropy! alcohol {35°C}
. Peak acceleration 1009
Mechanical shock IEC 60068-2-27 Ea Duration 6 ms
. Ly - g Level 1 (SnPb-eutectic) 225°C
Moisture reflow sensitivity J-STD-020C Level 3 (Pb Free) 260°C
Operational life test MIL-STD-202G, method 108A Duration 1000 h
! . 2 . Solder temperature 270°C
Resistance to soldering heat IEC 60068-2-20 Tb, method 1A | p o 1013 s
Robustness of terminations |EC 60068-2-21 Test Ua1 Through hole mount products All leads
|EC 60068-2-21 Test Ue1 Surface mount products All leads
Preconditioning 150°C dry bake 16 h
4 Temperature, SnPb Eutectic 215°C
IEC 60068-2-58 test Td Temperature, Pb-free 235°C
Solderability
vy 2 Preconditioning Steam ageing
IEC 60068-2-20 test Ta Temperature, SnPb Eutectic 235°C
Temperature, Pb-free 245°C
Frequency 10 to 500 Hz
Vibration, broad band random IEC 60068-2-64 Fh, method 1 Spectral density 0.07 g?/Hz
Duration 10 min in each direction

Notes

" Only for products intended for reflow soldering (surface mount products)
2 Only for products intended for wave soldering (plated through hole products)
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